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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The arc welding method characterized by having set the frequency to 0.5-10 [Hz], and 
setting the ratio of the aforementioned alternating current period to 30-80 [%] using the welding 
current which repeats an alternating current period and a direct-current period periodically on 
the current supplied from a power supply. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the highly efficient arc welding method suitable 

for FA. 

[0002] 

[Description of the Prior Art] The conventional arc welding method is explained with reference to 
a drawing below. Drawing_5 is the outline block diagram of the equipment by the conventional arc 
welding method. In drawing, an electrode and 2 are AC power supply, as for a weldment-ed and 4, 
an arc and 3 supply AC power supply 4 between an electrode 1 and the weldment 3-ed, and 1 
welds in inert gas (not shown). As (-) minus and the weldment 3-ed show [ the TEN electrode 
1 ] in (Table 1) in the period of (+) plus, penetration is deep and there are few electrode wears. 
Moreover, arc sound has the features, such as being small. Electrodes are [ (+) plus and a 
weldment-ed ] the periods of (-) minus, the melting point of TEP of oxides, such as aluminum, is 
higher than the melting point of the aluminum of a base material, and when becoming prevention 
of welding, it has an oxide removal operation. 
[0003] 
[Table 1] 
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[0004] Thus, aluminum etc. welds by the welding current of an alternating current, repeating TEN 
and TEP, when the melting point of an oxide is higher than the melting point of a base material 
(aluminum). Generally as for the frequency of alternate-polarity-operation current, the TEP is 
used a little in many cases by slight size from TEN before and behind 100 [Hz] 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the welding current of an alternating 
current is used like the conventional arc welding method, since the directivity of an arc is bad, 
fillet weld and Uranami welding are difficult, and arc sound becomes high by the RF at the time of 
inversion. Furthermore, the electrode wear had troubles, such as being quick, according to the 
electrode heating effect at the time of TEN. this invention solves the above-mentioned 
conventional trouble, is excellent in the directivity of an arc, there are and they aim exhaustion 
of an electrode at offer of an arc welding method with quiet arc sound. [ few ] 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, using the 
welding current which repeats an alternating current period and a direct-current period 
periodically, the arc welding method of this invention sets the frequency to 0.5-10 [Hz], and sets 
up the ratio of an alternating current period with 30-80 [%]. 
[0007] 

[Function] Since according to the describing [ above ] arc welding method a direct current 
(electrode (-)) is added to alternating current, therefore the pole is stabilized in hot cathode, 
while the directivity of an arc increases, a cooling operation of an electrode arises. Since there is 
still less inversion of current, arc sound is quiet. 

[0008] Moreover, the bead of a beautiful ripple configuration is formed alternating current and 
the contrary with shallow penetration with wide bead width of face of a repeat with a direct 
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current with deep penetration with narrow bead width of face 
[0009] 

[Example] It explains referring to a drawing about one example of this invention below. 
[0010] It is the outline block diagram of equipment according to the arc welding method of this 
example to drawing 1 . The current wave form supplied from a power supply 4 differs from the 
equipment by the conventional arc welding method. TAC of the period when alternating current 
is flowing, and TDC is the period when the direct current is flowing. Alternating current period 
ratio [0011] 
[Equation 1] 

T\ c / (T AC 4-T DC ) x 1 00 

[0012] Repeat frequency of alternating current and a direct current [0013] 
[Equation 2] 

1/ (T ac + t dc ) 

[0014] The relation of B.W (bead width of face), C.W (cleaning width of face), B.D (bead depth), 
and E.A (electrode wear) was investigated making it ******. C. W is the width of face from which 
the oxide film was removed. The result which investigated those relations is shown in drawing 2 . 
The current of 200 [A] was passed to the aluminum of thickness 6 [mm], it welded at the rate of 
30 [a part for cm/], and the repeat frequency (several 2) of alternating current and a direct 
current was set as 100 [Hz]. 

[0015] the width of face from which the oxide film was removed as the alternating current period 
ratio increased, and bead width of face — both spreading, the bead depth becomes shallow 
conversely On the other hand, an electrode wear increases. The minimum of an alternating 
current period ratio set to 30 [%] to which cleaning width of face becomes larger than bead width 
of face, and the increase in an electrode wear set the upper limit to 80 [%] as for which the bead 
depth does not become not much shallow few. 

[0016] The relation between the repeat frequency (several 2) of an alternating current and a 
direct current and the bead depth is shown in dr aw ing 3 . Experiment conditions passed the 
current of 200 [A] to the aluminum of thickness 6 [mm] like drawing 4 , welded it at the rate of 
30 [a part for cm/], and were set as alternating current period ratio (several 1) =50[%]. 
[0017] When repeat frequency (several 2) is below 10 [Hz], ripple-like bead appearance is 
presented. The bead appearance by the arc welding method of this invention is shown in drawin g 
4 . In this case, they are a ripple and the distance between ripples [0018] 
[External Character 1] 

£ 

[0019] A lower formula will be materialized, if it carries out and the speed of travel is set to v 
[0020] 

[Equation 3] 

£ = vx (T AC -fT DC ) 

[0021] Therefore, the pitch of a ripple will become narrow if repeat frequency is made quick. 
Usually, since it is v= 30 [a part for cm/], it is related with repeat frequency (several 2) and it is 
[0022]. 

[Equation 4] 

1/ CT ac + t oc ) >i 0 [Hz] 

[0023] It is [0024] when it carries out. 
[External Character 2] 

£ 

[0025] = It is set to 0.5 [mm] and a ripple bead becomes that it is hard to be obtained 
[0026] 

[Effect of the Invention] As mentioned above, using the welding current which repeats an 
alternating current period and a direct-current period periodically, the arc welding method of this 
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invention sets the frequency to 0.5-10 [Hz] ? and an alternating current period ratio is set up to 
30 - 80%, it performs it, its directivity of an arc increases, and it is suitable for fillet weld and 
Uranami welding, and there are few electrode wears and arc sound is quiet, and since a beautiful 
ripple-like bead is moreover obtained, it is suitable for FAHzation. 
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OPERATION 



[Function] Since according to the describing [ above ] arc welding method a direct current 
(electrode (-)) is added to alternating current, therefore the pole is stabilized in hot cathode, 
while the directivity of an arc increases, a cooling operation of an electrode arises. Since there is 
still less inversion of current, arc sound is quiet. 

[0008] Moreover, the bead of a beautiful ripple configuration is formed alternating current and 
the contrary with shallow penetration with wide bead width of face of a repeat with a direct 
current with deep penetration with narrow bead width of face. 
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EXAMPLE 



[Example] It explains referring to a drawing about one example of this invention below. 
[0010] It is the outline block diagram of equipment according to the arc welding method of this 
example to drawing 1 . The current wave form supplied from a power supply 4 differs from the 
equipment by the conventional arc welding method. TAC of the period when alternating current 
is flowing, and TDC is the period when the direct current is flowing. Alternating current period 
ratio [0011] 

[Equation 1] 

t\ c / (T ac +t dc ) x i 00 

[0012] Repeat frequency of alternating current and a direct current [0013] 
[Equation 2] 

1/ <T AC +T DC ) 

[0014] The relation of B.W (bead width of face), C.W (cleaning width of face), B.D (bead depth), 
and E.A (electrode wear) was investigated making it ******. C. W is the width of face from which 
the oxide film was removed. The result which investigated those relations is shown in drawin g 2 . 
The current of 200 [A] was passed to the aluminum of thickness 6 [mm], it welded at the rate of 
30 [a part for cm/], and the repeat frequency (several 2) of alternating current and a direct 
current was set as 100 [Hz]. 

[0015] the width of face from which the oxide film was removed as the alternating current period 
ratio increased, and bead width of face — both spreading, the bead depth becomes shallow 
conversely On the other hand, an electrode wear increases. The minimum of an alternating 
current period ratio set to 30 [%] to which cleaning width of face becomes larger than bead width 
of face, and the increase in an electrode wear set the upper limit to 80 [%] as for which the bead 
depth does not become not much shallow few. 

[0016] The relation between the repeat frequency (several 2) of an alternating current and a 
direct current and the bead depth is shown in drawing 3 . Experiment conditions passed the 
current of 200 [A] to the aluminum of thickness 6 [mm] like dra wi ng 4 , welded it at the rate of 
30 [a part for cm/], and were set as alternating current period ratio (several 1) =50[%]. 
[0017] When repeat frequency (several 2) is below 10 [Hz], ripple-like bead appearance is 
presented. The bead appearance by the arc welding method of this invention is shown in drawing 
4 . In this case, they are a ripple and the distance between ripples [0018] 

[External Character 1] 

i 

[0019] A lower formula will be materialized, if it carries out and the speed of travel is set to v 

[0020] 

[Equation 3] 

< " vx (T AC +T DC ) 

[0021] Therefore, the pitch of a ripple will become narrow if repeat frequency is made quick. 
Usually, since it is v= 30 [a part for cm/], it is related with repeat frequency (several 2), and it is 
[0022]. 

[Equation 4] 

1/ CT AC +T DC ) > 1 0 [Hz] 

[0023] It is [0024] when it carries out. 
[External Character 2] 

2 

[0025] = It is set to 0.5 [mm] and a ripple bead becomes that it is hard to be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The outline block diagram of the equipment by the arc welding method of this 
invention 

[ Drawing 2] Drawing showing the relation between an alternating current period ratio and each 
performance factor 

[ Drawin g 3] Drawing showing the relation between repeat frequency and the bead depth 
[Dramng 4] The bead ****** type view by the arc welding method of this invention 
[Drayying 5] The outline block diagram of the equipment by the conventional arc welding method 
[Description of Notations] 

1 Electrode 

2 Arc 

3 Weldment-ed 

4 Power Supply 

TAC Alternating current period 
TDC Direct-current period 
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[ Drawing 1] 
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[Drawing 2 ] 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 
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